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Description 

Field of the Invention 

5 [0001] The present invention reiates to machine dishwashing gel compositions that have good viscosity and thixo- 
tropic profiles and deliver high perfomnance cleaning. 

Background of the invention 

10 [0002] Automatic dishwashing detergents for home use have traditionally been In powder or granulate fonn. More 
recently, the maricet-place has seen the advent of liquid fonns of automatic dishwashing products. Liquids have ad- 
vantages over powders in their convenience of dispensing or dosing, their enhanced solubility, absence of lump for- 
mation or "caking" during storage, and absence of dustiness associated with the powder fomi. 
Since automatic dishwashing machines contain a dispenser cup nomiaily Intended for powders, chemists have been 

15 challenged in formulating liquid products of appropriate Theological properties. 

[0003] Firstly, the composition must be a uniform mixture to deliver an optimum combination of active ingredients to 
the wash with each dose. Thus, the liquid must possess physical stability against syneresis or physical separation of 
its active components during storage. 

[0004] Secondly, a liquid product must be compatible with automatic dishwashing equipment presently available to 
20 the consumer. Home dishwashers are f itted with a closed cup to house detergent through several cycles preliminary 

to the wash cycle. Cups in these machines do not seal tightly and do not adequately retain liquids of low viscosity. 

Excessive leal<age leads to underdosing in the wash cycle. Perfomnance may be adversely affected. Consequently, 

any liquid product must possess high viscosity to be effectively retained in the cup and avoid lealcage during cycles 

preceding that of the main wash. 
25 [0005] Conversely, there are situations where the product should have low viscosity. A low viscosity is desirable for 

easy dispensing of product from its bottle. 

[0006] Thixotropic liquids generally maintain high viscosity for storage but revert to lower viscosity under influence 
of applied shear. Thixotropy is shear thinning behavior that is time dependent in both its decrease In viscosity under 
applied shear and its regain of viscosity after cessation of shearing. Thus, appropriate thixotropic properties ensure 
30 that a machine dishwashing composition will be retained in a dispenser cup without leal<age yet will be pourable from 
its bottle. 

[0007] The eariiest approaches to problems Involving fomnulating thixotropic liquids in an optimum viscosity range 
invoh/ed the use of clays. Typical of this technology are the compositions disclosed in US-A-4, 11 6,849. Although gen- 
erally acceptable, clay stmctured liquids have a number of disadvantages. l\^ontmorillonite clays, even in the presence 

35 of stabilizing agents, are sensitive to ionic strength. They lose their liquid structuring efficiency at the high electrolyte 
levels normally present in autodish liquid detergents. Clays tend to collapse onto themselves, or flocculate under these 
conditions. If this collapse occurs to any large extent during prolonged storage, the liquid will lose Its physical stability, 
suffer syneresis and/or settling of solids. Collection of solids at the bottom of the container can lead to the fonnation 
of paste-lilce plugs which are difficult to dispense. 

40 [0008] Attapulgite clay particles suspended in liquids tend to scatter light. Any large amount of these clay particles 
will thus impart a muddy dull color to the liquid. Furthermore, clays, being insoluble minerals, can adversely affect glass 
appearance. Deposition of clay onto the surface of glassware has been known to lead to spotting and filming. 
[0009] Another problem of suspended solids in prior art liquids is that they are subject to recrystallizatlon during 
storage periods. Through a process of Ostwald ripening, the solids can redistribute themselves in terms of number 

45 and size of crystals. These changes can cause a drastto change in rheology of the liquid over time. Poor stability and/ 
or cup retention result. 

[0010] Many polymers are known for their thickening properties. Within the machine dishwashing art, polyacryllc 
acid type polymers have been included as an imp'ort'aht component but not necessarily to function as a thickener.' 
[0011] Use of polymers for gel-formation In liquid detergent compositions was suggested In US-A-3,060,124. Appar- 

50 ently, cross-linked vinyl polymers are primarily suitable. Hydrolyzed polyacrylonitrile cross-linked with fomrialdehyde 
was found particulariy effective at stabilizing the gels against separation. US-A-4,228,048 illustrates the use of polyailyl 
sucrose cross-linked polyacrylates, commercially available under the trademark Cart^opol®, as a thickener for liquid 
cleaning and bleaching concentrates. Japanese Laid Open Patents 59-36198 and 59-36200 further illustrate the use 
of polyacrylate cross-linked with compounds such as aliylated pentaerythritol. These thk;kened fonmulas are used to 

55 suspend water-Insoluble abrasives such as silicone dioxide and aluminum oxide. 

[0012] One weakness inherent in machine dishwashing gels as compared to dry product fomns, such as powders 
and tablets, is poorer chemical stability of functional ingredients. Thus, the free water in gels can enhance both the 
decomposition of reactive molecules and any negative interactions between incompatible ingredients. This has not 
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dishwashing gel based on thte oxygen bleach/en^^ TeLh^^^^ !" 1""""""^ ' '^^"^'^S '^^•^'"ne 

terns and retention of enzyme activity are both mhZ^ST^ r^TI^' °' "'e^^^f^'ng ^Vs- 

an effective oxygen bleach and enz^nes in a r^m^ZT^^Z'^;!': """T '"«^°<^ °f inco rpoLfng 

eJrhiShrnCpr^rilC^^^ 

unng system including a ca*oxyteto and I L.ZZn' 17^1TTT. ' ^'""P*'"^"^ st^uc^ 
[0015] It has unexpected^ been discovered that the a7ni« l^f ^ 

stmcured with cross-linked Polyca*oxylarstS^nt? o^^^ "^"^"""T '"=^^'"9 "'^ ^'^^^^i'V Sels 
atedwIthazolesthatcontainlowerleve^ofsaltaSdsTi™^^^ 

fomiulating gels with these azoie compounds can b™n ? ^ • ^'^''"'^ However 

triazole to a gel w«h acceptable vjscosTcharS!.^/,^'!^ of a triazole molecule I ke brzo- 

-evelofc,ystalfom,a«on,notseenln,h?i^S^SSe^lrTr^^^^^ 
P~ 

for a high surfactant syst^lf iiTsS"^^^^^^^ '"T'"' '^'^^^^^ -d JO-5279700 

paraffin 0.1 and a benzotriazole molecule, along with dZS the 1*^"''^' ^ combination of a branched 

nishing during machine dishwashing, and EP-A-124 Sll^l ! °^ "'^^^^ ^«duce silver tar- 

agent i,,,,,,,,,,,^,,^^ ^ J; 'nlsSn SSSiLlr^ "T^"""'^ ' ^"^^ P-^-^- 
n the pnor art, especially relating to maintaining good phS sSbiS L^^^^ 
.snopnorartteachlnguseofazolesasstruotu^ia/eS^^^^^^^^ 
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Summary of the Invention 
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ir^xyg^n^STarraS^^^^^ 

component structuring system consisting of a cms'lLTpoivSr^^^^^^ T ° ' *° "^'S^"* «" « ^"al 

components of the dual component stoicLring syst^ arrpSem^n m. r co-structurant. The 

type and level of the builder material also incomoraidTn the f^rl '=^P'«'"°''« a" amount calculated on the 
azoles. partteularly aromatic triazoles, to act asTs'ructultl i 'k^""' '^e ability of 

structurant, enhancing the viscosity o gels s r« Sh^,^^^^^^^ combmtion with a cross-linked polycarboxyLe 
th nning profile consistent with good dlfpensTgl^YSSSr ^ ^ ^'^'^°-"y and s^eS 
retention in the dispensing cup of the dlshw^hino ^ ^ °' P°"^'"9 from a spout as well as 

formulation is also described. *"''*«^'''"9 prior to cup opening. A method of processing a 

Cf. o^rruTS rhrhL^'rCVrZ^^^ « ^^^-^ ca,boxy,ate or a mixture 

^'-^ ^ 

.ate.n..tpreferablyacross-lin^krX:5rnVar^^^^^^^ 
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Brief Description of the Drawings 
[0020] 

5 Fig. 1 is a graph of the viscosity profile of a machine dishwashing gei having a mixture of carboxyiate buiiders 

without the azole compound of the dual component staicturing system of the invention. 
Fig. 2 Is a graph of the viscosity profile of a machine dishwashing gel having a mixture of carboxyiate builders with 
the inventive dual component structuring system. 

Fig. 3 is a graph of the viscosity profile of a machine dishwashing gel having a phosphate builder, but without the 
10 azole compound of the dual component structuring system of the invention. 

Fig. 4 is a graph of the viscosity profile of a machine dishwashing gel having a phosphate builder, but with the 
inventive dual component structuring system. 

Detailed Description of the Preterred Embodiments 

15 

[0021 ] The detergent gel compositions of the invention comprise from 1 0 to 50% by weight of a builder, an effective 
amount of an oxygen bleaching agent and from 0.2 to 2.0% by weight of a dual component structuring system consisting 
of a cross-ilntced polycarboxyiate structurant and an azole as described below. 

so Dual Component Structuring System 

A. Azoles 

[0022] Azoles useful as co-structurants in the invention are nitrogen containing heterocylic 5-membered ring com- 
25 pounds which are present in a level of from 0.01 % to 0.5% by weight, preferably from 0.01 % to 0.2% by weight, most 
preferably from 0.02% to 0.1% by weight. 

Such azoles include triazoles, pyrazoles, imidazoles, isoxazoles, oxazoles, isothlazoles, thiazoles and mixtures thereof 
as disclosed In US-A'2,61 8.608, US-A-2,742,369 and US-A'2,941 ,953, herein incorporated by reference. 
[0023] The triazoles which can be employed in the composition of this invention are water-soluble 1 ,2,3-triazoles 
30 such as 1 ,2,3-triazole itself or a substituted 1 ,2,3-trjazole where the substitution takes place in either the 4 or 5 position 
(or both) of the triazole ring as shown here by the structural fomiula: 



35 




[0024] Suitable triazoles include benzotriazole; toiyitriazole; 4-phenyl-1,2,3-triazole; 1 ,2-naphthotriazole and 4-ni- 
trobenzotriazoie; and the like, especially preferred is benzotriazole. 

[0025] The pyrazoles which can be used in the composition of this invention include water-soluble pyrazoles such 
as pyrazole Itself or a substituted pyrazole where the substitution takes place In the 3,4 or 5 position (or several of 
45 these positions) of the pyrazole ring as shown by the structural fomnula: 



50 




55 [0026] Suitable pyrazoles include pyrazole; 3,5-dimethyl pyrazole; 6-nitroindazole, 4-benzyl pyrazole; 4,5-dlmethyl 
pyrazole; and 3-allyl pyrazole; and the like. 

[0027] tmidazoles which can be used in the composition of this invention Include water-soluble imidazoles such as 
imidazole Itself or a substituted imidazole where the substitution takes place in the 2,4 or 5 position (or several of these 
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positions) of the Imidazole ring as shown here by the structural formula: 
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[0O3O, suitable isoxa^o.es Include .oxa^cle; 3-me.aptoisoxazole; 3-r,ercaptobenzisoxa.o.e; benzisoxazole; and 

2Zoi?i:s^::s;:s?4^^^^^ 

30 Posl«ons,of,heoxazoleringasshSih?eTythes^^^^^^^ 
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K t th':^oTe?SU^^^^^^^^^^ 3-mercaptoisothiazole: benzolsothiazole and the like. 

posiBons) Of the thiazole ring as shown here y .^^^^^^^^ 
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[0036] Suitable thiazoles include thiazole; 2-mercaptothiazole; 2-mercaptobenzothiazole; benzothiazole and the like. 
10 [0037] In the above azole compounds, the constituents substituted in the azole rings can be aikyl, ary), arali<yl, ali<yloi, 
and ailcenyi radicais so iong as the substituted azoie is water soluble. Typicaiiy substituted members have from 1 to 
about 12 carbon atoms. 

[0038] Specific 1,3 N-azoies which are useful include those azoies described in US-A-5,480,576 and US-A- 
5,468,410, herein Incorporated by reference. 
15 [0039] The 1 ,3 azoie compounds have a fomnuia: 




25 wherein X is C-R3 or X is nitrogen provided Y Is also nitrogen, Y is nitrogen or C-R2, and R-,, R2 and R3 are each 
independently a hydrogen, an amine, an amido, a straight or branched allcyl chain having from 1 to 20 carbon atoms, 
an amino or carboxylic containing chain, an aiicoxy, an alciyithio, a hydroxy, a hydroxyaikyl and an ali<enyl, or R^ and 
R2 taicen together fomn a substituted or unsubstltuted aryi; and salts corresponding thereto. 
[0040] The purine compounds have a formula: 

30 



35 




40 wherein X is nitrogen or C-R3 and Y is nitrogen or C-R4 and R^, R2, R3 and R^ are each Independently a hydrogen, 
an oxygen, a hydroxy, an all(oxy, an amine, a straight or branched aikyi chain having 1 to 20 carbon atoms, an amido, 
an amidoaidyl, an alkylthio, an ali<enyl or a hydroxallcyl. 

[0041] Preferred azoies are the triazoles, particularly benzotriazole and the 1 ,3-N azoies, including the purines de- 
scribed above. Most prefemed are the triazoles, especially benzotriazole. 

45 

B. CrosS'linked Polyacrylate Structurant 

[0042] " The Structurant of the dual compbhent structuring system is a crdss-llnked polycarbdxylate, preferably a poly- 
acrylate acrylic acid polymer. Particularly preferred are salts of poiyacryiic acid of molecular weight of from 300,000 
so up to 6 million and higher which are cross-linked. 

[0043] Acrylic acid polymers that are cross-linked manufactured by, for example, B.F. Goodrich and sold under the 
trade name "CariDopol" or by 3V Inc. and sold under the tradename Polygel DA have been found to be effective for 
production of the Inventive formulas. Carbopol 940, 610, 617 and 627, having a molecular weight of about 4,000,000, 
are particularly prefen^ed. 

55 [0044] Polymeric carisoxylic acids described in QB-A-2,1 64,350; US-A- 4,859,358 and US-A-4,836,948 are also use- 
ful in the invention and are incorporated by reference. 

[0045] The amount of cross^linked polyacrylate present as the structurant is dependent on the type and amount of 
builder material incorporated in the compositions. 
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wt. % of builder x wt. % of structurant 

20 to 60, most pretefffil, Is 25 K 46 m »» abom lomHitt. stauu rm ncM eo. pnferably » 

preferably between 1 0 and 30. Preferably between 5 and 40, most 

Peroxy Bleachlnp Aff cnta 

l^ZS^raSe '"'"""'"'"^^'^ ^'^''^^^ • Pe-xy-alpha-naphtholcac^d. andmagnesl- 

ISdiro^S:^'^^^^^^ P-^'-"'^ epsi-on-phth^lmido peroxyhe.a- 

clnlc acid. "'^^^ peroxyhexanolc acd, N-nonylamldoperadipIc acid and N-nonylarnido7ersuc- 

iii) Cationic peroxyacids such as those described in US-A-5 422 02r i iq a c oo., . . 

US S/fM 08/210,973, herein incorporated by ref^JIce US-A-5,294,362; and US- A-S, 292,447; and 

n^) Sulfonyl peroxyacids such as compounds described in US-A-5,039,447. herein incorporated by reference. 
10052] Typical diperoxy acids useful herein include alkyi diperoxy acids and aryl diperoxy acids, such as: 

V) 1,12-cIfperoxyclodecaneclioic acid 
vi) 1,9-diperoxya2elalc add 

IX) N,Ni-terephthaioyl-di(6-aminopercaproic acid). 

f "^^^ cliacylperoxide useful herein includes dibenzoylperoxlde 

[0055] Preferred oxygen ble^hTng S Su^^l nh^^^^^^^^ 
noperoxyhexanolcacS andrS^SS. 

STfL^ylTCSrSa^^^^^^^^^ 

iTnlJer'ofro:;urati^^^^ fom^uiaticn or r.ay be encapsulated by 

[0058] Apreferred^ncaps^irrrdTrcI ru'^^^^^^^^^^^^^ ' 

patented method, the bleaching agent is encapsulati i a cor. I f « '"co^Porated by reference. In the , 

about40.Cto50-C.ThewaxL'inghasaXS2o7fr^:S^^ 

Bleach Precursors 

S. in'S: gSZXT8'^?~;X9^^^^^^^^^^ ''^ -P'^ '^^'^^ 'n the ,lt- 

and US-A-4,128 494. ' ' ' ^ .003,31 0 and 1 ,246,339; US-A-3,332,e82 

[0060] Typical examples of precursors are po^acylated alkylene diamines, such as N,N,Ni,Ni-tetraacetylethy,. 



30 
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diamine (TAED) and N.N.N^N^-tetraacetyimethylene diamine (TAiVID); acyiated gtycoiurils, such as tetraacetyigiy- 
colurii (TAGU); triacetylcyanurate, sodium suifophenyl ethyl carbonic acid ester, sodium acetyloxybenene sulfonate 
(SABS), sodium nonanoyloxy benzene sulfonate (SNOBS) and choline suifophenyl carbonate. Peroxy benzoic acid 
precursors are known in the art, e.g., as described in GB-A-836,988. Examples of suitable precursors are phenylben- 
zoate; phenyl p-nitrobenzoate; o*nitrophenyl benzoate; o-oarboxyphenyi benzoate; p-bromophenylbenzoate; sodium 
or potassium benzoyioxy benzene-sulfonate; and benzoic anhydride. 

[0061] Preferred peroxygen bleach precursors are sodium p-benzoyloxybenzene sulfonate, N,N,N1,N'*- 
tetraacetytethyiene diamine, sodium nonanoyioxybenzene sulfonate and choline suifophenyl carbonate. 

Deterrent Builder Materiais 

[0062] The compositions of this invention contains either organic builders, particuiarly carboxylates, or inorganic 
builders, particularly phosphorous containing compounds. 

Phosphorus Containing Builders 

[0063] Examples of phosphorus-containing inorganic builders include the water-soiuble salts, especially alkali metal 
pyrophosphates, orthophosp hates and polyphosphates, particularly ammonium and alkanol ammonium salts, and 
phosphonates. Particularly preferred phosphate builders include sodium and potassium tripolyphosphates, pyrophos- 
phates, hexametaphosphates and trimetaphosphates. 

[0064] When a phosphate builder is incorporated into the fomnuia it is present in an amount of 10% to 50% by wt, 
most preferably 15 to 35% wt and the product of the weight percent builder and weight percent of cross*llnked poly- 
carboxytate structurant should not exceed 40, preferably between 5 and 40, most preferably between about 10 and 
about 30 as discussed above. 

Non-phosphorus Inorganic Builders 

[0065] Non-phosphorus-containing inorganic builders may be additionally used such as water-soluble alkali metal 
carbonates, bk^arbonates, sesquicarbonates, borates, silicates, layered silicates such as SKS-6 ex IHoechst, metasii- 
icates, phytic acid, borate and crystalline and amorphous aluminosilicates. Specific examples include sodium carbonate 
(with or without calcite seeds), potassium carbonate, sodium and potassium bbarbonates, silicates, including layered 
silicates and zeolites. 

Qrganfc Builders 

[0066] Organic detergent builders useful in the present invention including a variety of potycarboxyiate compounds. 
As used herein "polycarboxylate" refers to compounds having a plurality of carboxylate groups, preferably at least 
three (3) carboxylates. Monomeric or polymeric caitoxylates are prefen^ed. Such polycarboxylates Include polyacr- 
ylates, polymaieates, polyacetates, polyhydroxyacryiates, polyacryiate/polymaieate and polyacryiate/ poiymethacr- 
ylate copolymers, acrylate/maieate/vinyi alcohol terpolymers, aminopolycarboxyiates and polyacetal carboxylates, and 
polyaspartates and mixtures thereof. Such carboxylates are described In US-A-4, 144,226, US-A-4, 146,495 and US- 
A-4,686,062, herein incorporated by reference. 

[0067] Alkali metal citrates, nitriiotriacetates, oxydisuccinates, poiyphosphonates and acrylate/maleate copolymers 
and acrylate/maieate/vinyi alcohol terpolymers are especially preferred organic builders. 

[0068] The foregoing detergent builders are meantto illustrate but not limitthetypes of builders that can be employed 
in the present invention. 

[0069] Examples of organic builders include alkali metai citrates, succinates, malonates, fatty acid sulfonates, fatty 
acidcarisoxylates, nitriiotriacetates, phytates, phosphonates, alkanehydroxyphosphonates, oxydisuccinates, alkyi and 
alkenyl disuccinates, oxydiacetates, cari30xymethyloxy succinates, ethylenediamine tetraacetates, tartrate monosuc- 
cinates. tartrate disuccinates, tartrate monoacetates, tartrate diacetates, oxidized starches, oxidized heteropoiymeric 
polysaccharides, and poiyhydroxysulfonates. 

[0070] When the builder is comprised primarily of either monomeric or polymeric carboxylates or mixtures thereof 
the builder should be present In an amount of 1 0 to 45% wt, most preferably 1 5 to 40% wt. The product of the weight 
percent of carboxylate builder and the weight percent of polycarboxylate structurant should be less than 60, preferably 
20 to 50, most preferably 25 to 45 as described above. 
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nates, polyfunctionalV-suLLdaLJio^^^^ 

theory, it Is believed that the benefit of thesf maTenK^^^^^^^ oaJ^^fh ""^""^'"^ ''"""^ by 

manganese ions from washing solutions by foSS soSe chTatlV ' ^""^ *° '"^'^ 

ULrn,rtSr;;si~^^^^ 

tates, diethylenetriaminepentaacetates. ethylened^Zre dtu^nVf T^"^ triethyienetetraaminehexaace. 
and substituted ammonium salts thereiS nJSl™ reir ' '"etal, ammonium. 

srir:c;^ixr— 

(methylenephosphonates), nitrilotrls (meth^enepiSphSlShrn^^^ ^"'Vlenediaminetetrakis 
n.e..P.ferab,y, these aminophospho„Ld^„ot^:S^^^^^^^^ 

sulfobenzene. ^"^^ dihydroxydisulfobenzenes such as 1 .2-dlhydroxy.3,s-dl- 

tOOTS] 1^ utilized, these chelating agents will aeneraliu onmnrio„ « 

detergent composttionsherein.Mo°epreferJJj^ruStrSa^^^^^ V''° '° ^''^^ the 

3.0% by weight of such composition. '^^•*^®**^^""9«g®"«s will comprise from about 0.1% to about 



Anti-Sealants 



Surfactants 



[0079] Preferred surfactants are one or a mixture of: 
Anionic surfactants 

the alkali metal salts, of organic sutfur reirn pSj^ hrvr^^^ 

from about 6 to 24 carbon atoms and a rad^ s^eS f2?hr„^ alkyi radical containing 

radicals. ^^^^ ^^"1 "^^ group consisting of sulfonic and sulfuric add ester 



Primary ASI^ Suttotea 
[0081] 



r'oso^ 
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where is a primary all<yl group of 8 to 1 8 carbon atoms and M Is a solubilizing cation. The allcyl group may have 
a mixture of chain lengths. It Is prefen'ed that at least two thirds of the alkyi groups have a chain length of 8 to 14 
carbon atoms. This wlli be the case If R^ is coconut alkyi, for example. The solubilizing cation may be a range of cations 
which are In general monovalent arid confer water solubility. Alkali metal, notably sodium, is especially envisaged. 
5 Other possibilities are ammonium and substituted ammonium ions, such as trialkanoiammonium or trialkyiammonium. 

Alkyi Ether Sulfates 

[0082] 

10 

R^O(CH2CH20)„SOqM 

where R^ is a primary alkyi group of 8 to 18 carbon atoms, n has an average value in the range from 1 to 6 and M Is 
15 a solubilizing cation. The aikyi group R^ may have a mixture of chain lengths, it is preferred that at least two thirds of 
the R^ alkyi groups have a chain length of 8 to 1 4 cartoon atoms. This will be the case If f?' Is coconut alkyi, for example. 
Preferably n has an average value of 2 to 5. 

Fatty Acid Ester Suiforiates 

20 

[0083] 

R^CH(S0^)C02R^ 

25 

where R^ is an aikyi group of 6 to 1 6 atoms, R^ is an alkyi group of 1 to 4 carbon atoms and M Is a solubilizing cation. 
The group R^ may have a mixture of chain lengths. Preferably at least two thirds of these groups have 6 to 1 2 carbon 
atoms. 

[0084] This will be the case when the moiety F^CH(')CO^') is derived from a coconut source, for instance. It is 
30 preferred that is a straight chain aikyi, notably methyl or ethyl. 

Aii^yi Benzene Sulfonates 

[0085] 

35 

R^ArSO^M 

where is an alkyi group of 8 to 18 carbon atoms, Ar Is a benzene ring (C^H^) and M is a solubilizing cation. The 
40 group R^ may be a mixture of chain lengths. Straight chains of 11 to 14 carbon atoms are preferred. 

[0086] Organic pliospiiate based anionic surfactants include organic phosphate esters such as complex mono- or 
diester phosphates of hydroxyi- tenminated alkoxide condensates, or saits thereof. Included in the organk: phosphate 
esters are phosphate ester derivatives of polyoxyalkylated alkyiaryl phosphate esters, of ethoxylated linear alcohols 
and ethoxylates of phenol. Also Included are nonionic alkoxyiates having a sodium alkylenecarboxytate moiety linked 
45 to a tenninal hydroxyi group of the nonionic through an ether bond. Counterions to the salts of all the foregoing may 
be those of alkali metal, alkaline earth metal, ammonium, alkanolammonium and alkylammonlum types. 
[0087] Particularly pretended anionic surfactants are the fatty acid ester sulfonates with formula: 

50 FfCH(S0gf^)COgFf 

where the moiety R^CH(')CO^-) is derived from a coconut source and is either methyl or ethyl. 
Nonionic surfactants 

55 

[0088] Nonionic surfactants can be broadly defined as surface active compounds with one or more uncharged hy- 
drophllic substituents. A major class of nonionic surfactants are those compounds produced by the condensation of 
aikyiene oxide groups with an organic hydrophobic material which may be aliphatic or alkyi aromatic in nature. The 
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aaa, slMlc add and lauifc adU. * °' '"°™. 



25 



30 



distribution around the average value However as fs known The ll ?^^^' °f " '^"^"^ « «t««««cal 

process or altered by fmctionation after ethoion ^aZa^^^^^^ 

Which has 9 to IB ca*on atoms while n is ^1 g ^ 8 "^'^^^^ "^^^ « 9~"P 

[0091] Also included within this category are nonionic surfactants having a formula: 



R6-(CH,CHOMCH,CH20)y{CH2CHO)zH 

35 A« 



40 



45 



50 



55 



aitd2l,«,i™eg8flrom4to25 ^ ^ ^ '°°™' ""S"" I™ ' » «. / » W«er of from 4 Id 20 

I»O(CH,CHOMCHCH,OX(CH.CH(OH)Rf0), 
CH, 

mixtures fhereof; J Id an Inleaer having « valus df f^T^ ^■. iT = '» «x»« » 0>*0" alom. Inoloding 
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R^1_(CH2CH20)qH 

wherein R^^ Is a Ce-C24 linear or branched alkyl hydrocarbon radical and q is a number from 2 to 50; more preferably 
5 Rii is a Cq'C^q linear alkyl mixture and q Is a number from 2 to 15. 

potyoxyetbylene or potyoxypropylene condensates of alkyl phenols, whether linear- or branched-chain and unsatu- 
rated or saturated,conta!ning from about 6 to 12 carbon atoms and incorporating from about 2 to about 25 moles 
of ethylene oxide and/or propylene oxide. 

to 

pofyoxyetbylene derivatives orsorbitan mono-, di-, and tri-fatty acid esters wherein the fatty acid component has 
between 12 and 24 carbon atoms. The prefen-ed polyoxy ethylene derivatives are of sorbltan monolaurate, sorbitan 
trilaurate, sorbitan monopalmitate, sorbitan tripalmitate, sorbitan monostearate, sorbitan monoisostearate, sorb- 
ltan tripalmitate, sorbitan tristearate, soriDltan monooleate, and sorbitan trioleate. The polyoxyethylene chains may 
15 contain between about 4 and 30 ethylene oxide units, preferably about 10 to 20. The sorbitan ester derivatives 

contain 1 , 2 or 3 polyoxyethylene chains dependent upon whether they are mono-, di- or tri-acid esters. 

potyoxyettiyiene-poiyoxypropyiene b/ocl( copolymers having formula: 

HO(CH2CH20)a(CH(CH3) CHaO)^ (CH2CH20)cH 

or 

HO(CH(CH3)CH20)^j(CH2CH20)^(CH(CH3)CH20),H 

wherein a, b, c, d, e and f are integers from 1 to 350 reflecting the respective polyethylene oxide and polypropylene 
oxide blocks of said polymer. The polyoxyethylene component of the block polymer constitutes at least about 1 0% 
30 of the block polymer. The material preferably has a molecular weight of between about 1,000 and 15,000, more 

preferably from about 1 ,500 to about 6,000. These materials are well-known in the art. They are available under 
the trademark "Pluronic" and "Pluronic R", a product of BASF Corporation. 

[0094] Amine oxides having formula: 

35 

wherein R^^. R^^ and R^^ are saturated aliphatic radicals or substituted saturated aliphatic radicals. Preferable amine 
40 oxides are those wherein R^^ is an alkyl chain of about 10 to about 20 carbon atoms and R^^ and R'^^ are methyl or 
ethyl groups or both R"" ^ and R^^ are alkyl chains of about 6 to about 1 4 carbon atoms and R""^ is a methyl or ethyl group, 
[0095] ^mpAjofer/c synthetic detergents can be broadly described as derivatives of aliphatic and tertiary amines, in 
which the aliphatic radrcal may be straight chain or branched and wherein one of the aliphatic substituents contain 
from about 8 to about 1 8 carbons and one contains an anionic water-solubilizing group, i.e., cari30xy, sulpho, sulphate, 
45 phosphato or phosphono. Examples of compounds falling within this definition are sodium 3-dodecylamino propionate 
and sodium 2-dodecylamino propane sulfonate. 

[0096] ZM^/ffer/on/c synthetic detergents can be broadly described as derivatives of aliphatic quaternary ammonium, 
phosphonium arrd sUlph'orilum compounds in which the aliphatic radical may be straighrchalrreci''6r branched, and 
wherein one of the aliphatic substituents contains from about 8 to about 18 carbon atoms and one contains an anionic 
50 water-solubilizing group, e.g., carisoxy, sulpho, sulphate, phosphato or phosphono. These compounds are frequently 
refen^ed to as betaines. Besides alkyl betaines, alkyl amino and alkyl amido betaines are encompassed within this 
Invention. 
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AlkyI Glycosides 
[0097] 
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lalKenyl.etcOcontalnlng,Ji?So^^^^^^ 

about 13) carbon atoms; is a divalent hydrocarbon ^TJr. ; ? preferably from about 9 to 

ethylene, propylene or butylene (most prlrSl! thfun^^X^^ ^ '° ^"""^ ^ ^ 

pyleneoxide^d/or,^ndoLrborJLmSS^^^^^^^^^ 
12; represents a moiety derived fromrSnn saSarir "^^^^^^ 

glucose unit); and p is a number having a WaSl^T^^^^^^ ' 5^*°" ^^<^' P^^^^ably a 

[0098] Examples of commercially av?iS,3terirs!mrZi,!fJ^ J° ^"""^ °« « . 

many include APG® 300. 325 and S^wtth R^st^^^^ 

n^orndT.sT3""'^^-^---^-^^-^^^^^^^^^^ 

rLrcSsC^^^^^^^^^ 
s^^to"io»rb;re°r^tr^^^ 

range Of surfactan1..om0.5to%r^°v:Sr^^^^^ 
Filler 

[0101] An inert filler material which is water-soluble mav also hp nroco„t io . 

should notprecipitatecalclumormagnesium tonsSefruseteve, sZlyoJhS ™^ "^^^rial 

compounds. Organic fillers Include sucrose esters and r^! ^"'^f ^.^°'^*^'*P"^P°seareorganicorinorganic 
sodium Chloride and potassium chio rid^A pS^ merTsS^^^^ '"^''^ 
20%. preferabV from about 2% to about 1 oS by ::XVtrS^^^^^^^^^ 
Non-Carboxylic Thickening Agents 

EigrrornrciriieT?^^^^^ 

composftions. Silica, Silica gel. an?ilurS^«eS^^ 
dishwashing compositions'is disclosed rSm^^^^^^^ 

4,752,409. Commercially available synthetic smectLriaJcTnl.lT J ^^-^''^■^^ ^ •'^87; US-A-4,740,327;US-A- 
cially available bentonite clays inclunSand SITS^^^ 

Coiioid CO.; and Geh«h«e Cays (Particu^^Ge i^^l'^ h?^^^^^^^^^^ ' ^ - Amerfcan 

impartingamoreintense white appearance to thecomoositionthi^S, -^^^^^ PolargelTis prefenredas 
.r. the compositions is fmm 0.1 t?^out To? Jr^aSl^^^^^^^^^^^ 

S] ^^""^ ?^ compositions is from 0 to 5% preferablv 0 s 3% 

Ks\3%"S^^^^^^^ 

4.752,409. Other stabilizers include Sonle ilS r^iiCr^^ I L'^"' of long-chain soaps is detailed in US-A- 
amount of stabilizer which m^v be LVd h thP iin^^ ^"'^ ^^^^ ^S-A- 4,933.ioi. The 

of the composition p^era^M 01 I? Such Sh'? ^"'"^ <=°^P°sitions is from about 0.01 to about 5% by weigM 

especla.^s'u«ableC?nLi\^vlien meS^^^^^^^ 

structuring chelants at 0.0,-5%. These stabrrlrmr:;^^^^^^^ 
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Defoamer 
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may include 0.02 to 2% by weight of d foamer, or preferably 0.05-1 .0%. Preferred antifoam systems are described in 
Angevaare et ai. 95-158-EDG. herein incorporated by reference. 

Enzymes 

5 

[01 06] Enzymes capable of facilitating the removal of soils from a substrate may also be present in an amount of up 
to about 10% by wt., preferably 1 to about 5 wt. %. Such enzymes include proteases (e.g., Alcalase®. Savlnase® and 
Esperase® from Novo Industries A/S and Purafect OxP, ex. Genencor), amylases (e.g., Termamyl® and Duramyl® 
from Novo Industries and Purafect OxAm, ex. Genencor). 

10 

Optional Ingredients 

[01 07] Minor amounts of various other components may be present in the cleaning composition. These include bleach 
scavengers including but not limited to sodium bisulfite, sodium perborate, reducing sugars, and short chain alcohols; 

15 solvents and hydrotropes such as ethanol, isopropanol and xylene sulfonates; enzyme stabilizing agents; soil sus- 
pending agents; antiredeposition agents; anti-con^sion agents, such as isocyanuric acid described in US-A-5,374,369; 
ingredients to enhance decor care such as certain aluminum salts described in U.S. Serial No. 08/444,502 and 
08/444,503, herein incorporated by reference; colorants; perfumes; and other functional additives. 
[0108] The following examples will serve to distinguish this invention from the prior art and illustrate its embodiments 

20 more fully. Unless othenwise indicated, all parts, percentages and proportions referred to are by weights. 

Example 1 

[0109] A number of gel compositions having various levels of builder, polyacrylate and oxygen bleach were prepared 
25 as described in Table 1 . Half of the samples were prepared with benzotrlazoie and half were prepared without it. 



Table 1 



Ingredient 


% by Weight 


Sodium citrate/Solcaian CP?^ 


25-35 


Caibopol 627^ 


1.0-1 .5 


Glycerol/borax stabilizer 


9.0 


Enzymes 


1.2 


Plurafac LF 403^ 


2.0 


Oxygen bleach encapsulates^ 


1.0-2.0 


Benzotrlazoie^ 


0 or 0.05 


deionized water to 1 00% 



' an acrylate/maleate copolymer from BASF 

high molecular weight cross-linked polyacrylate structurant from B.F. Goodrich, 
"^nonionic surfactant supplied by BASF. 

^encapsulated by the method described in Lang, U.S. Patent No. 5.200.236. 
45 ^Inoeiporated via dissolution in the surfactant 

[0110] The viscosities (in mPas) of the gels were measured at 1 sec-1 and 20 sec -1 and any negatives regarding 
physical appearance (presence of crystals7lumpiness) were noted. An acceptable viscosity range for a machine dish^ 
washing gel of this sort is 8,000-1 8,000 rnPas at 1 sec-1 and 1 ,300-2,000 mPas at 20 sec-1 . 

50 [0111] The viscosity results are shown in Figures 1 (without benzotrlazoie) and 2 (with benzotrlazoie). Gels lying 
within the acceptable viscosity range are designated by open circles and those lying outside the range designated by 
closed circles. Those unacceptable gels at high builder and/or structurant level have a viscosity above the acceptable 
range at either 1 sec-1 or 20 sec-1 (or at both) and those unacceptable gels at low builder and/or structurant level have 
a viscosity below the acceptable range at either 1 sec-1 or 20 sec-1 (or at both). 

55 [0112] A fomnulation region can be defined in which stable gels can be formulated with the conrect viscosity profile. 
The addition of benzotrlazoie at a level as low as 0.05% dramatically shifts the acceptable fomriulation region to the 
area of lower builder and cross-lin)<ed polycahDoxylate. This is a clear result of the ability of benzotrlazoie to act as a 
co-structurant and enhance the viscosity of the gel. 
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Example 2 
Example 3 

w«hoi b^n^razXer^S^^^^^^^^^^^^ \:llZoJ;'"'ir P°'yca*oxy,ate. with and 

same (7.000 mPas at 1 Tc-l anTi 300 ^^^^^ ,f ^"'"'^ ^'^oui benzolriazole were the 

structurant in systems above pH 6.5 ^ ""^ benzotr^zole is preferably used as a co- 

Example 5 
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Table 2 





Score 


Fork 


Knife 


Spoon 


Gel with BTA 


1.0 


1.0 


1.0 


Gel without BTA 


5.0 


6.0 


4.0 



[0117] -mus, BTA can deliver anti-tarnish benefits even after solubilization in a gel composition. 
Example 6 

Table 3 





% Enzyme Remaining 


Protease 


Amylase 1 




R.T 


40*C 


R.T - 


-40*»C 


Gel with BTA 


100 


85 


100 


70 j 


Gel without BTA 


100 


80 


100 


70 j 



[0119] Thus, addition of BTA has no significant effect on enzyme stability In the gel. 
55 Example 7 
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removal. 
Example 8 

5 [01 21 ] Fomnulattons were prepared according to Example 1 in which BTA was added either separately at the begin- 
ning of the processing; separately towards the end of the processing at the point when the surfactant Is added just 
prior to the minor ingredients; or added along with the surfactant after prior dissolution in the surfactant. 
[0122] It was found that when the BTA Is added via prior dissolution into the surfactant, the viscosity of the gel reached 
equilibrium more rapidly. This is the most desirable option since It expedites processing allowing a more rapid assess- 

10 ment of the final viscosity profile. 



Claims 

IS 1 . A detergent gel composition for a machine dishwashing comprising: 

(a) from 10 to 50% by wt. of a builder material; 

(b) an effective amount of an oxygen bleaching agent; 

20 

(c) from 0.2 to 2,0% by weight of a dual component structuring system consisting of a cross-linlced polyacrylate 
stnjcturant and an azoie co-structurant provided that the total level of the builder and the structurant does not 
exceed 60 as calculated by the fomiula:- 

25 

wt. % of builder x wt. % of polyacrylate structurant ^ 60. 

2. A detergent composition according to claim 1 > wherein the builder material is selected from the group of a mono* 
meric carboxyiate, polymeric cart^oxyiate and mixtures thereof. 

30 

3. A detergent composition according to claim 2, wherein the builder is present In an amount of 10 to 45% wt and 
the structurant is present In an amount of 0.5 to 2.0% and the product of the weight percent of the builder and the 
weight percent of structurant is in the range from 20 to 50. 

35 4. A detergent composition according to claim 1 , wherein the azole costructurant is a triazole azole. 

5. A detergent composition according to claim 4, wherein the triazole is benzotriazole. 

6. A detergent composition according to claim 1 , wherein the cross-linked polyacrylate stmcturant is a salt of poly- 
40 acrylic acid having a molecular weight of from 300,000 to 6 million. 

7. A detergent composition according to claim 1 , wherein the oxygen bleaching agent is present in an amount of from 
1 to 20% wt. 

45 8. A detergent composition according to claim 1 , wherein the oxygen bleaching agent Is selected from the group of 
organic peroxy acids, diacylperoxides and mixtures thereof. 

9'. A detergent composition according to claim 8, wherelnTthe organlc"perb")(y acids are selected from the group con- 
' sisting of peroxybenzolc acid, aliphatic monoperoxy acids, substituted aliphatic monoperoxy acids and mixtures 
50 thereof. 

10. A detergent composition according to claim 9, wherein the substituted aliphatic monoperoxy acids are selected 
from the group consisting of epsllon-phthallmidoperoxyhexanolc acid, o-carboxybenzamido peroxyhexanolc acid, 
N-nonylamidoperadipic acid, N-nonylamldopersuccinIc acid and mixtures thereof. 

55 

11. A detergent composition according to claim 8, wherein the oxygen bleaching agent is wax encapsulated. 

12. A detergent composition according to claim 1 , wherein the composition further comprises an effective amount of 
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an enzyme. 
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1 3. A detergent composition according to daim 1 . further comprising 0.5 to 30% by wt of a surfactant. 

percentbuiiderUeweiJSrrSrrs;:^^^^^^^^^^ 
andmlxtu,«stheUf 

17. A method of cleaning dishware in a machine dishwasher comprising the steps of. 

a) adding to a wash liquor an effective amount of a detergent composition comprising: 

i) from 10 to 50% by wt, of a builder material; 
li) an effective amount of an oxygen bleaching agent- 

wt. % of builder x wt. % of structurant < 60; 

and 

b) cleaning the dishware In a machine dishwasher. 
Patentansprijche 

1. Waschmlttelgelzusammenseuungzum maschinellen Geschirnvaschen. umfassend: 

(a) 10 bis 50 Gewlchtsprozent eines Buildemiaterials- 

(b) eine wlrksame Menge eines Sauerstoffbleichmittels- 

Gewichtsprozent Builder x Gewichtsprozent PoVacrylat-Strukturierungsmittel ^ 60. 

nicht Qberstelgt. 

Xrr^rS^^^^^ 10b.4SGewich.prozent 
.ent Builder undSew^htsproLmStruS^gT^er^^^^^^^ 

4. Waschmlttelzusammensetzung nach Anspruch 1 . wobei das Azo.Costrukturierungsmitte. ein Triazolazo, tet. 

5. Waschmittelzusammensetzung nach Anspruch 4. wobei das Triazol Benzotriazol ist. 
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6. Waschmittelzusammensetzung nach Anspruch 1 , wobel das vernetzte Polyacrylat-Strukturierungsmlttel ein Salz 
von Polyacrylsdure mit einem Molekulargewicht von 300000 bis 6 Millionen ist. 

7. Waschmittelzusammensetzung nach Anspruch 1, wobei das Sauerstoffbteichmittel in einer IVIenge von 1 bis 20 
Gewlchtsprozent vorliegt. 

8. Waschmittelzusammensetzung nach Anspaich 1 , wobei das Sauerstoffbteichmittel aus der Gruppe von organi- 
schen Peroxysauren, Diacylperoxiden und Gemischen davon ausgewahit Ist. 

9. Waschmittelzusammensetzung nach Anspruch 8. wobei die organischen PeroxysSuren aus der Gruppe, beste- 
hand aus Peroxybenzoesaure, aiiphatischen l^^onoperoxysauren, substituierten ailphatlschen Monoperoxysauren 
und Gemischen davon, ausgewahit sind. 

10. Waschmittelzusammensetzung nach Anspruch 9, wobei die substituierten aiiphatischen Monoperoxysauren aus 
der Gruppe. bestehend aus e-PhthalimidO'-peroxyhexansaure, o-Carboxybenzamidoperoxyhexansaure, N-Nonyl- 
amldoperadipinsaure, N-Nonylamidopeibernsteinsaura und Gemischen davon, ausgewahit sind. 

11. Waschmittelzusammensetzung nach Anspmch 8, wobel das Sauerstolfbleichmlttel in Wachs eingekapselt Ist. 

12. Waschmittelzusammensetzung nach Anspruch 1, wobei die Zusammensetzung welterhin eine wirksame Menge 
eines Enzyms umfasst 

13. Waschmittelzusammensetzung nach Anspruch 1 , die welterhin 0,5 bis 30 Gewlchtsprozent eines Tenslds umfasst. 

14. Waschmittelzusammensetzung nach Anspruch 1 , wobei das Bulldemiatehal ein wasserldsliches Salz eines Alka- 
llmetallpyrophosphats, eines -orthophosphats, eines -polyphosphats und Gemischen davon Ist. 

15. Waschmittelzusammensetzung nach Anspruch 14, wobei der Builder In einer Menge von etwa 1 0 bis 40 Gewlchts- 
prozent vorliegt, das Polyacrylat-Strukturierungsmittel in einer Menge von 0,2% bis 1,7 Gewfchtsprozent vorliegt 
und das Produkt der Gewlchtsprozent Builder und der Gewlchtsprozent Staikturierungsmittei Im Bereich von etwa 
5 bis 40 iiegt. 

16. Waschmittelzusammensetzung nach Anspruch 14, wobei das Phosphatsalz aus der Gruppe, bestehend aus Na- 
triumtripolyphosphat, Kallumtripoiyphosphat, -pyrophosphat, -hexametaphosphat, -trimetaphosphaten und Gemi- 
schen davon, ausgewahit ist. 

17. Verfahren zum Reinigen von Geschirr in einer Geschirrspulmaschine, umfassend die Schritte: 

a) Zugeben zu einer Waschlauge einer wirksamen Menge einer Waschmittelzusammensetzung, umfassend: 

(i) 10 bis 50 Gewichtsprozent eines Buildermaterials; 
(11) eIne wirksame Menge eines Sauerstoffblelchmittels; 

(iii) 0,2 bis 2,0 Gewichtsprozent eines strukturierenden Zweikomponenten-Systems, bestehend aus einem 
vemetzten Polyacryiat-Strukturlerungsmlttel und einem Azol-Costrukturlerungsmittel, mit der Ma3gabe, 
dass die Gesamtmenge von dem Builder und dem Strukturlerungsmittel 60, wie berechnet durch die For- 
mel: 



Gewichtsprozent Builder x Gewichtsprozent Strukturlerungsmittel < 60, 

nicht ubersteigt und 

b) Reinigen des Geschlrrs in einer Geschlrspulmaschine. 



Revendlcatlons 

1 . Composition d6tergente gel destln^e au lavage de la valsselle en machine et comprenant : 
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(a) de 10 ^ 50 % en poids d'un mat6rlau 6diflcateur ; 

(b) une quantity efficace d'un agent blanchissant oxyg6ne ; 

r^d^;:— ^^^^^ 

pas 60. oomme caloul6 selon la fomule srarte ^dificateuretdustructurantned^passe 
% en poids de l'6dificateur x % en poids de stmcturant polyaco^late s 60 

^^^^ 

•tl.p™<«i«4ipoi,i«enao»eii»M, ds iSSZ,!?^ ''«'"«»il^™»«««nl*o,6a2,o%enpoW., 

est compris dans 

9. Composition detergente selon la revendication 8, dans laqueile les dgtoxv aniHo= 

partir du groups compose de I'acide peroxybenzoTaue def m™„!r^ organ.ques sont s6lectionn6s k 
^ aoides allphatiques aubatltufe et des m^i^n^erde ceu;J ^"""^'""^ ^'^^ aiiphatiques. des monoperexy 

boxybenzamido peroxyhexanSque l'2 N nonv amfdon^Lin n'"''"'^^ o-^^r- 
*o melanges de ceuxnci. "onylamidoperadipique. i'acide N-nonylamidopersucclnique et des 

11. Co.po.tion d.ter,en.eseion ,a r^endication 8, dans .aqueiie ragent b.anchissant oxyg.ne est encapsui. dans 

T^TJfZT " -P««on ccprend en outre une quantity 

13. composition detergente se,on ia reven-d^„,^t75.^^^^^^^^ 

ailant d-environ 5 6 40. oamcaieur par ie pourcentage du structurant est compris dans la gamme 
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groupe compost du tripolyphosphate de sodium, du tiipolyphosphate de potassium, du pyrophosphate, de I'hexa- 
m6taphosphate, des trim^taphosphates et des melanges de ceux-ci. 

17. Proc6d6 de nettoyage de ta vaisselle dans une machine k laver la vaisselle comprenant tes stapes consistant ^ : 

5 

(a) ajouter h la liqueur de lavage une quantity efflcace d'une composition d6tergente comprenant : 

i) de 1 0 ^ 50 % en poids d'un mat^riau edificateur ; 

ii) une quantity efficace d'un agent blanchissant oxyg^ne ; 

10 ili) de 0,2 h 2,0 % en poids d'un syst^me structurant k deux composants compose d'un stmcturant poly- 

acrylate r^ticuld et d'un structurant azoie, k condition que la quantity totale de I'ddiflcateur et du structurant 
ne d^passe pas 60, comme calculd seion la fomnule sulvante: 

% en poids d'^diflcateur x % en poids de structurant ^ 60 

et 

b) laver la vaisselle dans une machine k laver. 

20 
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1-3 1.4 1.5 
% STRUCTURANT (BY WEIGHT) 



OGELS HAVE VISCOSITY OF 1,300-2 000 mPa*, at 
20 /SEC AND 8,000-17.000 mPa*s AT Y/SEC 

• GELS HAVE VISCOSITY OUTSIDE RANGE OF 1 SOOPnnn 
mPa*s AT 20/SEC AND/OR 8.000-17,000 °pa4' ATlfs^^^ 



21 



EP 0 883 670 B1 



Fig.2. 
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VISCOSITY 



LOW 

VISCOSITY O 
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1.0 1.1 1.2 1.3 1.4 1.5 
% STRUCTURANT (BY WEIGHT) 



OGELS have VISCOSITY OF 1,300-2,000 mPa*s AT 
20 /SEC AND 8,000-17,000 mPa*s AT 1 / SEC 

• gels have VISCOSITY OUTSIDE RANGE OF 1,300-2,000 
mPa*s AT 20 /SEC AND /OR 8,000-17,000 mPa*s AT 1 / SEC 
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1.2 1.3 1.4 1.5 
% STRUCTURANT (BY WEIGHT) 



OGELS HAVE VISCOSITY OF 1,300-2,000 mPa*s AT 
20 /SEC AND 8.000-17.000 mPa*s AT 1/SEC 

• GELS HAVE VISCOSITY OUTSIDE RANGE OF 1 300-2 000 
mPa's AT 20 /SEC AND /OR 8.000-17.000 mPa*s AT t/ SEC 
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1.1 1.2 1.3 1.4 1.5 
% STRUCTURANT (BY WEIGHT) 



OGELS have viscosity of 1,300-2,000 mPa*s AT 
20 /SEC AND 8,000-17,000 mPa's AT 1 / SEC 

#GELS HAVE VISCOSITY OUTSIDE RANGE OF 1,300-2,000 
mPa*s AT 20 /SEC AND /OR 8,000-17,000 mPa*s AT 1 / SEC 
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